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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method capable of 
appropriately and easily obtaining the color of a fluorescent 
substance. 

SOLUTION: The method is characterized in being provided 
with a measurement process S10 for obtaining three- 
dimensional light intensity spectral data of a reference body 
and a sample by sequentially scanning light source lighting 
beam at a specified interval of wavelength using a lighting 
side spectroscope of a spectrophotometer, irradiating the 
reference body or the sample with each beam of selected 
wavelength, and scanning a desired region of wavelength for 
each selected wavelength selected by lighting side 
spectroscope using a detecting side spectroscope; and a 
calculation condition setting process SI 2 for specifying 
relative spectral distribution of relative intensity of lighting 
beam for evaluating the color. The data on the sample 
obtained in the process S10 are superposed (SI 6), 
according to the distribution of the relative intensity in the 
process SI 2, luminous intensity spectral data on the 

reference body and the sample are obtained (SI 8), under a specified lighting beam specified in the 
process SI 2, and luminous reflectivity spectral data of the sample with taking the reference body 
as a reference are obtained (S20), by dividing the data of the sample by the data of the reference 
body. The method is also provided with a calculation process S22 for obtaining psychophysical 
color specification for expressing the color of the fluorescent substance by scattered light and 
fluorescence of the sample under the specified lighting beam specified in the process SI 2 from the 
data obtained in the process S20. 
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♦NOTICES* ' 

JPO and NCXPX are not responsible £or any 
damages caused Say the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A sample is replaced and installed in the predetermined measuring point of a 
spectrophotometer with standard lives. The wavelength scan of the illumination light from the light 
source is carried out one by one at intervals of predetermined wavelength using the lighting side 
spectroscope of this spectrophotometer. Irradiate the light of each selection wavelength at standard lives 
or a sample, and the detection side spectroscope of this spectrophotometer is used. The optical on-the- 
strength spectrum data of three dimensions carry out the wavelength scan of the wavelength field of a 
request ipn every selection wavelength in said lighting side spectroscope, and according to the 
fluorescence and the scattered light of standard lives under the illumination light from said light source, 
The measurement process which extracts the optical on-the-strength spectrum data of the three 
dimensions by the fluorescence and the scattered light of a sample, Using the relative int^isity 
distribution information on the illiraiination light specified at the coxmt conditioning process of 
specifying the relative intrasity spectral distribution at the time of being based on the spectral 
distribution of the illumination light used at said measurement process of the illumination light used for 
evaluation of a color on the strength, and said count conditioning process Weighting of the Motomitsu 
Mitsugi on-the-strength spectrum data of the sample obtained at said measurement process is carried 
out. It asks for the luminescence on-the-strength spectrum data based on the scattered light and the 
fluorescence of a sample under the illumination ligjit specified at said count conditioning process. The 
luminescence on-the-strength spectrum data of said sample by which weighting was carried out are ** 
(ed) by the luminescence on-the-strength spectrum data which were able to be obtained from the 
Motomitsu Mitsugi on-the-strength spectrum data of said standard lives. It asks for the luminescence 
reflection factor spectrum data as reflection factor spectrum data based on the scattered light and the 
fluorescence of a sample at the time of being based on standard lives. From the luminescence reflection 
factor spectrum data of the sample at the time of being based on said standard lives The fluorescence 
object color measuring method characterized by having the count process which calculates the colour 
stimulus specification expressing the fluorescence object color by the scattered light and the 
fluorescence of a sample at the time of being based on the color of standard lives under the illumination 
light specified at said count conditioning process. 

[Claim 2] It is the fluorescence object color measuring method characterized by the tristimulus values X, 
Y, and Z as said colour stimulus specification being expressed by degree one accovmt when using an 
XYZ color system for expressing said fluorescence object color in a fluorescence object color measuring 
method according to claim 1. 
[Equation 1] 



http://www4.ipdl.ndpi.go.jp/cgi-bia/tran_web_cgi_eiie?u=http%3A%2Fy^^ 12/16/2004 



It EX(s). here - w(lambdaEX, lambdaEM): - the selection wavelength lambda by said lighting side 
spectroscope obtained at said measuremait process — Optical on-the-strength spectrum data f of the 
three dimensions of the standard lives in selection wavelength lambdaEM by said detection side 
spectroscope (lambdaEX, lambdaEM) : Selection wavelength lambdaEX by said lighting side 
spectroscope obtained at said measuremrat process, optical on-the-strengfh spectrum data W 
(lambdaEM): of the three dimensions of the sample in selection wavelength lambdaEM by said 
detection side spectroscope - Ixmiinescence on-the-strength spectrum data F(lambdaEM): of the 
standard lives in detection wavelength lambdaEM obtained at said count process — the sample in 
detection wavelength lambdaEM obtained at said coxmt process Luminescence on-the-strength spectrum 
data R under the illumination light specified at said count conditioning process (lambdaEM) : Were 
obtained at said count process. * *(ed) the Iviminescence on-the-strength spectrum data of the sample in 
detection wavelength lambdaEM by the luminescence on-the-strength spectrum data of the standard 
lives in detection wavelength lambdaEM, and were obtained. The sample in detection wavelength 
lambdaEM, Normalization lundnescence on-the-strength spectrum data S under the illumination Ught 
specified at said cotmt conditioning process (lambdaEM) : The relative intensity spectral distribution x 
of the illumination light specified at said count conditioning process at the time of being based on the 
spectral distribution of the illxmiination light used at said measurement process on the strength, y, z Tlie 
color equation K - it can set to the XYZ color system used in case colour stimulus specification is 
calculated from luminescence reflection-factor spectrum data at the :aforementioned count process — : 
(lambdaEM) The normalization multiplier of the XYZ count \ised in case colour stimulus specification 
is calciilated from Imninescence reflection factor spectrum data at said count process 
[Claim 3] The lighting side spectroscope which irradiates the standard lives or sample which chose the 
illumination Ught of request wavelength from the light from the continuation light source which 
generates the continxiation light in the wavelength field to measure, and said continuation light source, 
and was put on the predetermined measuring point. The detection side spectroscope which obtains flie 
light of request wavelength among said standard lives or the scattered light from a sample, and 
fluorescence. The wavelength scan of the selection wavelength in a lighting side spectroscope is carried 
out one by one at intervals of predetermined wavelength about the detector which detects the luminous 
intensity which carried out outgoing radiation of said detection side spectroscope, and standard lives and 
a sample. With a detection side spectroscope So that the optical on-the-strength spectrum data of the 
three dimensions in each selection wavelength in this lighting side spectroscope may be obtained A 
wavelength scan means to control the wavelength scan of said lighting side spectroscope and a detection 
side spectroscope, A data storage means to memorize the optical on-the-strength spectrum data of the 
three dimensions of standard lives based on the output value from said detector, and the optical on-the- 
strength spectrum data of the three dimensions of a sample. An illximination-light information storage 
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means to memorize the relative intensity distribution information at the time of being based on the 
spectral distribution of the illxunination light of said continuation light source on the strength about the 
illvutnination light used for evaluating a color, A count conditioning means to specify the class of desired 
illumination light as said illumination-Ught information storage means out of the illumination light 
relative intensity distribution information was remembered to be. The relative intensity distribution 
information on the illumination light specified with said count conditioning means is acquired firom said 
illumination-light information storage means. Using this relative intensity distribution information 
Weighting of the optical on-the-strength spectrum data of tiie three dimensions of the sample of said 
data storage means is carried out. It asks for the luminescence on-the-strength spectrum data based on 
the scattered light and the fluorescence of a sample under the illiraiination Ught specified with said count 
conditioning means. The luminescence on-the-strength spectrum data of said sample by which 
weighting was carried out are **(ed) by the luminescence on-the-strength spectrum data which were 
able to be obtained fi-om the Motomitsu Mitsugi on-the-strength spectrum data of said standard lives. It 
asks for the luminescence reflection factor spectrum data as reflection factor spectrum data based on the 
scattered light and the fluorescence of a sample at the time of being based on said standard lives. From 
the luminescence reflection factor spectrum data based on the scattered light and the fluorescence of a 
sample at the time of being based on said standard lives The fluorescence object color measuring device 
characterized by having a count means to calcxilate the colour stimulus specification expressing the 
fluorescence object color by the scattered light and the fluorescence of a sample at the time of being 
based on the color of said standard lives under the illumination light specified with said count 
conditioning means. 

[Claim 4] It is the fluorescence object color measuring device characterized by the tristimulus values X, 
Y, and Z as said colour stimulus specification being expressed by degree two accounts when using an 
XYZ color system for expressing said fluorescence object color in a fluorescence object color measuring 
device according to claim 3. 
[Eq\xation2] 



It EX(s). here - w(lambdaEX, lambdaEM): - the selection wavelength lambda in said lighting side 
spectroscope - Optical on-the-strength spectrum data f of the three dimensions of the standard lives of 
said data storage means in selection wavelength lambdaEM in said detection side spectroscope 
(lambdaEX, lambdaEM) : Selection wavelength lambdaEX in said lighting side spectroscope, To 
selection wavelength lambdaEM in a detection side spectroscope optical on-the-strength spectrum data 
W(lambdaEM): of the three dimensions of the sample of said data storage means which can be set - 
luminescence on-the-strength spectrum data F(lambdaEM): of the standard lives in detection wavelength 
lambdaEM obtained with said count means — the sample in detection wavelength lambdaEM obtained 
with said coimt means Luminescence on-the-strength spectrum data R under the illumination light 
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specified witti said covint conditioning means (lambdaEM) : Were obtained with said count means. ** 
(ed) the luminescence on-the-strength spectrum data of the sample in detection wavelength lambdaEM 
by the luminescence on-the-strength spectrum data of the standard lives in detection wavelength 
lambdaEM, and were obtained. The sample of detection wavelength lambdaEM, Normalization 
luminescence on-the-strength spectrum data S imder the illunciination Ught specified with said count 
conditioning means (lambdaEM) : The relative intensity spectral distribution x of the illumination light 
specified witti said coimt conditioning means at the time of being based on the spectral distribution of 
the illumination light of said continuation light source on the strength, y, z The color equation K - it can 
set to the XYZ color systeni used in case colour stimulus specification is calculated firom luminescence 
reflection-factor spectrum data with the raforementioned count means — : (lambdaEM) The 
normalization multiplier of the XYZ count used in case colour stimulus specification is calculated firom 
luminescence reflection factor spectrum data with said count means 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3, In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of a fluorescence object color measuring 
method and equipment especially a spectrum data extraction device, and the color computer style based 
on the spectrum data. 
[0002] 

[Description of the Prior Art] Generally, a wavelength field is absorbed in part among the light 
irradiated by the object, and **** of the color of an object becomes possible by discharging the 
remainder. However, there aire some bodies which emit the so-cailled fluorescence, in this case, the 
additive mixture of colors of said scattered light and fluorescence will be carried out, they will be **** 
(ed), and the color of an object cannot be simply evaluated from a wavelength absorption property. 
Then, measurement of flie color of the reflective body of fluorescence is conventionally performed by 
color coordinate systems, such as XYZ. 

[0003] The measuring method of this fluorescence object color is specified to JIS Z 8717-1989, and 
when requiring accuracy also especially in it, for example, the 2 li^t-source fluorescence separation 
approach is used. The optical-system arrangement in the 2 light-source fluorescence separation approach 
is shown in drawing 1 . For example, there is a thing containing the electric eye 18 which measures the 
luminous intensity which carried out outgoing radiation of the monochromator 16 which carries out 
outgoing radiation of the desired homogeneous light among the scattered light from the working- 
standard white plate thru/or sample 14 in which the illumination light LI from the light source 12 for 
measurement approximated to the spectral distribution of D65 and the light source 12 is put like the 
equipment 10 shown in this drawing (a), and a standard white plate or a sample 14, and fluorescence L2, 
and the monochromator 16. 

[0004] moreover, it is based on the homogeneous-light irradiation equipment which consists of 
continuous source 12' and a monochromator 20, and the homogeneous light LI like equipment 10' 
shown in this drawing (b) — un — a part for full wave Naganari of a working-standard white plate or the 
scattered light from a sample 14, and fluorescence L2 is collectively measured with a spectrum — un — a 
spectrum — there is also a thing containing electric-eye 18' for observation. 
[0005] Thus, by said 2 light-soxjrce fluorescence separation approach, by combining one 
monochromator, and the light source section and a light sensing portion in any case, and using it, two 
kinds of sample area-light light is used, and measurement of the spectral radiance of all spectral radiance 
factors and appearance separates and estimates a scattered-light component and a fluorescence 
component, and it is asking for the color by it. Here, by making said scattered-light component and 
fluorescence component into estimate, separation and when evaluating and asking for a color, the light 
source was always in agreement with the spectral distribution of D65, and the assmnption that there was 
no fluctuation with time was used. 

[0006] Moreover, when cutting the ultraviolet region of the illimiination light, the working-standard 
leucoplast and the sample used the assumption of not emitting fluorescence, when it illuminated by the 
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sample illumination light. Thus, it was asking for the fluorescence object color as well as said 2 light- 
source fluorescence separation approach using presumption or quite bold approximation about other 
approaches specified to JIS Z 8717-1989. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in said 2 light-sotirce fluorescence separation 
approach made the strictest, the suitable technique in which the accuracy of said fluorescence object 
color presumption, repeatability, etc. could solve this although the room of an improvement was left 
behind did not exist Moreover, how the color obsierved by the class of illumination light changing and 
detailed analysis were impossible. 

[0008] Only the color which is visible at the time of the lighting of the daylight when the illumination 
light which was got blocked, for example,, was approximated to the spectral distribution of D65 is used 
could be presumed, but the illumination light needed to be changed, remeasurement and a re-calcxilation 
needed to be redone from 1 to know the color when illuminating other light, and it was troublesome. 
This invention is made in view of the technical problem of said conventional technique, and the purpose 
is in offering the fluorescence object color measuring method and equipment which can ask for the 
fluorescence object color correctly and easily. 
[0009] 

[Means for Solving the Problem] As a result of this invention person's repeating examination 
wholeheartedly about improvement in said accuracy and repeatability, when the spectral distribution of 
the illumination light generated from the light source for measurement as a factor which is reducing the 
accuracy of a presimied result and repeatability cut the light of the ultraviolet region of the illumination 
light without fluctuation with time, it solved that standard lives and a sample were to have separated the 
reflective component and the fluorescence component by assumption of not emitting fluorescence. 
[0010] According to this invention person, the spectral distribution of the same sample [ the same 
equipment and ] of the illumination light do not necessarily correspond, for example in the time when 
the lamp of the light source is old, and the new time. Moreover, there are some which emit fluorescence 
even in a visible region in standard lives and a sample. Then, this invention person extracts the optical 
on-the-strength spectrum data of the three dimensions by the scattered light and fluorescence, replacing 
with the technique of separating a scattered-light component and a fluorescence component using said 
conventionally general assumption, and evaluating a color, and actually performing the wavelength scan 
of the lighting side spectroscope of a spectrophotometer, and a detection side spectroscope. 
[001 1] And it came to complete a header and this invention for the improvement of the accuracy of said 
presumed resiilt, repeatability, etc. being achieved by evaluating a color by count later mentioned from 
the optical on-the-strength spectrum data of such three dimensions collectively, without separating a 
scattered-light component and a fluorescence component. That is, the fluorescence object color 
measuring method which starts this invention in order to attain said purpose is characterized by having a 
measiirement process, a count conditioning process, and a coimt process. 

[0012] Said measurement process to the predetermined measuring point of a spectrophotometer here 
Standard lives. Replace and install a sample and the wavelength scan of the illumination light from the 
light source is carried out one by one at intervals of predetermined wavelength using the lighting side 
spectroscope of said spectrophotometer. Irradiate the light of each selection wavelength at standard lives 
or a sample, and the detection side spectroscope of said spectrophotometer is used. The wavelength scan 
of the wavelength field of a request on every selection wavelength in this lighting side spectroscope is 
carried out, and the optical on-the-strength spectrum data of the three dimensions by the fluorescence 
and the scattered light of standard lives under the illumination light from said light source and the 
optical on-the-strength spectrum data of the three dimensions by the fluorescence and the scattered light 
of a sample are extracted. 

[0013] Moreover, said count conditioning process specifies the relative intensity spectral distribution at 
the time of being based on the spectral distribution of the illumination light used at said measurement 
process of the illumination light used for evaluation of a color on the strength. Said coxmt process carries 
out weighting of the Motomitsu Mitsugi on-the-strength spectrum data of the sample obtained at said 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



12/16/2004 



Pages of 11 



measurement process using the relative intensity distribution information on the illumination light 
specified at said count conditioning process, atid asks for the luminescence on-the-strength spectrum 
data based on the scattered light and the fluorescence of a sample under the illumination light specified 
at said count conditioning process. And the luminescence on-the-strength spectrum data of said sample 
by which weighting was carried out are **(ed) by the luminescence on-the-strength spectrum data which 
were able to be obtained fi-om the optical on-the-strength spectrum data of the three dimensions of said 
standard lives, and it asks for the luminescence reflection factor spectrum data as reflection factor 
spectrum data based on the scattered light and the fluorescence of a sample at the time of being based on 
standard lives. Next, the colour stimulus specification expressing the fluorescence object color by the 
scattered light and the fluorescence of a sample at the time of being based on the color of said standard 
lives under the illumination light specified at said coxmt conditioning process is calculated firom the 
luminescence reflection factor spectrum data of the sample at the time of being based on the 
luminescence reflection factor spectrum data of said standard lives. 

[0014] In addition, in this invention, when using an XYZ color system for expressing said fluorescence 
object color, being expressed by degree three accounts is suitable for the tristimulus values X, Y, and Z 
as said colour stimulus specification. 
[Equations] 



[0015] It EX(s). here — w(lambdaEX, lambdaEM): — the selection wavelength lambda in said lighting 
side spectroscope obtained at said measurement process — Optical on-the-strength spectrum data f of the 
three dimensions of the standard lives in selection wavelength lambdaEM in said detection side 
spectroscope (lambdaEX, lambdaEM) : Selection wavelength lambdaEX in said lighting side 
spectroscope obtained at said measurement process, optical on-the-strength spectrum data W 
(lambdaEM): of the three dimensions of the sample in selection wavelength lambdaEM in a detection 
side spectroscope — luminescence on-the-strength spectrum data F(lambdaEM): of the standard lives in 
detection wavelength lambdaEM obtained at said count process — the sample in detection wavelength 
lambdaEM obtained at said count process Lviminescence on-the-strength spectrum data R under the 
illumination light specified at said count conditioning process (lambdaEM) : Were obtained at said 
count process. **(ed) the lunmiescence on-the-strength spectrum data of the sample in detection 
wavelength lambdaEM by the luminescence on-the-strength spectrum data of the standard lives in 
detection wavelength lambdaEM, and were obtained. The sample in detection side wavelength 
lambdaEM, Normalization lunmiescence on-the-strength spectrum data S under the illumination light 
specified at said count conditioning process (lambdaEM) : The relative intensity spectral distribution x 
of the illumination light specified at said count conditioning process at the time of being based on the 
spectral distribution of the illumination light used at said measurement process on the strength, y, z The 
color equation K — it can set to the XYZ color system xised in case colour stimulus specification is 
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calculated from Imninescence reflection-factojr spectrum data at the raforementioned count process — : 
OambdaEM) The nomialization multiplier of the XYZ coxmt used in case colour stimxilus specification 
is calculated from luminescence reflection factor spectrum data at said count process 
[0016] Moreover, the fluorescence object color measuring device applied to this invention in order to 
attain said purpose is characterized by having the continuation light source, a lighting side spectroscope, 
a detection side spectroscope, a detector, a wavelength scan means, a data storage means, an 
illumination-hght information storage means, a count conditioning means, and a count means. Here, said 
continuation Hght source generates the continuation light in the wavelength field to measure. Moreover, 
said Ughting side spectroscope chooses the illiraiination light of request wavelength from the 
illumination light from said continuation tight source, and irradiates the standard lives or sample put on 
the predetermined measuring point. Said detection side spectroscope obtains the light of request 
wavelength among said standard lives or the scattered light from a sample, and fluorescence. 
[0017] Said detector detects the luminous intensity which carried out outgoing radiation of said 
fluorescence side spectroscope. Said wavelength scan means controls the wavelength scan of said 
lighting side spectroscope and a detection side spectroscope so that the wavelength scan of the selection 
wavelength in a lighting side spectroscope is carried out one by one at intervals of predetermined 
wavelength and the optical on-the-strength spectrum data of the three dimensions in each wavelength 
chosen by the detection side spectroscope with this lighting side spectroscope are obtained about 
standard lives and a sample. 

[001 8] Said data storage means memorizes the optical on-the-strength spectrum data of the three 
dimensions of standard lives based on the output value from said detector, and the optical on-the- 
strength spectrum data of the three dimensions of a sample. Said illumination-light information storage 
means memorizes the relative intensity distribution information at the time of being based on the 
spectral distribution of the illumination hght of said continuation light source on this strength about the 
illumination light used for evaluation of a color. Said count conditioning means specifies the class of 
illumination li^t used for evaluation of a color put of the illximination light relative intensity 
distribution information was remembered to be by said illumination-light information storage means. 
[0019] Said count means acquires the relative intensity distribution information on the illumination light 
specified with said count conditioning means from said illumination-light information storage means, 
using this relative intensity distribution information, carries out weighting of the optical on-the-strength 
spectrum data of the three dimensions of the sample of said data storage means, and asks for the 
luminescence on-the-strength spectrum data based on the scattered light and the fluorescence of a 
sample under the illumination light specified with said count conditioning means. And the luminescence 
on-the-strength spectrum data of said sample by which weighting was carried out are **(ed) by the 
luminescence on-the-strength spectrum data which were able to be obtained from tiie optical on-the- 
strength spectrum data of the three dimensions of said standard lives, and it asks for the Ixraiinescence 
reflection factor spectrum data as reflection factor spectrum data based on the scattered Ught and the 
fluorescence of a sample at the time of being based on said standard lives. Next, the colour stimulus 
specification expressing the fluorescmce object color by the scattered light and the fluorescence of a 
sample at the time of being based on the color of said standard lives imder the illumination light 
specified with said count conditioning means is calculated from the luminescence reflection factor 
spectrum data based on the scattered light and the fluorescence of a sample at the time of being based on 
said standard lives. 

[0020] In addition, in this invention, when using an XYZ color system for expressing said fluorescence 
object color, being expressesd by degree four accounts is suitable for the tristimulus values X, Y, and Z 
as said colour stimulxis specification. 
[Equation 4] 
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[0021] It EX(s). here — w(lambdaEX, lambdaEM): — the selection wavelength lambda in said lighting 
side spectroscope — Optical on-the-strength spectrum data f of the three dimensions of the standard lives 
of said data storage means in selection wavelength lambdaEM in said detection side spectroscope 
(lambdaEX, lambdaEM) : Selection wavelength lambdaEX in said lighting side spectroscope. To 
selection wavelength lambdaEM in said detection side spectroscope optical on-the-strength spectrum 
data W(lambdaEM): of the three dimensions of the sample of said data storage means which can be set - 
- luminescence on-the-strength spectrum data F(lambda£M): of the standard lives in detection 
wavelength lambdaEM obtained with said count means — the sample in detection wavelength 
lambdaEM obtained with said count means Luminescence on-the-strength spectrum data R based on the 
illumination light specified with said coimt conditioning means (lambdaEM) : Were obtained with said 
coxmt means. The standard lives in detection wavelength lambdaEM carried out luminescence on-the- 
strength spectrum data of the luminescence on-the-strength spectrum dat^ of the sample in detection 
wavelength lambdaEM, and were obtained. The sample in detection wavelength lanlbdaEM, 
Normalization luminescence on-the-strength spectrum data S under the illumination ligjit specified with 
said coimt conditioning means (lambdaEM) : The relative intensity spectral distribution x of the 
illumination light specified with said coimt conditioning means at the time of being based on the spectral 
distribution on the strength over the illxmiination light of said continuation light source, y, z The color 
equation K — it can set to the XYZ color system used in case colour stimulus specification is calculated 
from luminescence reflection-factor spectrum data with the : aforementioned count means — : 
(lambdaEM) The normalization multiplier of the XYZ coimt used in case colour stimulus specification 
is calculated from liraiinescence reflection factor spectrum data with said coimt means 
[0022] With the count conditioning process and means which are said here, if it is required conditions in 
case the color other than the illumination light used for evaluation of a color is calculated, it will carry 
out to the abiUty of other conditions, for example, an angle of visibility, wavelength spacing, etc. to be 
set up. Moreover, the fluorescence and the scattered light which are said here are not what observed [ the 
sample by the illumination light, or / of standard lives ] those light from specular reflection, and what 
was observed from [ other ] arbitration is said. 

[0023] Moreover, luminescence said here means the sample by the illumination light, or the 
fluorescence from standard lives rather than means the light emitted from a certain emitter itself. 
Moreover, the luminescence on-the-strength spectrum data said here mean a thing including what is 
depended on the sample by the illumination light, or the scattered light from standard lives rather than 
mean what is depended only on the sample by the illumination light, or fluorescence from standard 
lives. Moreover, the liraiinescence reflection factor spectrum data said here mean a thing including what 
is depended only on the sample by the illumination light, or fluorescence from standard lives, and the 
thing depended on the sample by the illumination light, or the scattered light from standard lives. 
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[0024] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained 
based on a drawing. The outline configuration of the fluorescence object color measuring device 
concerning 1 operation gestalt of this invention is shown in drawing 2 . In addition, a sign 100 is added 
and shown in said drawing 1 and a corresponding part, and e>q)lanation is omitted. 
[0025] The fluorescence object color measuring device 110 shown in this drawing contains a 
spectrophotofluorometer (spectrophotometer) 122 and a computer (coimt means) 124. Said 
spectrophotofluorometer 122 contains the continuation light source 1 12, the excitation side spectroscope 
(lighting side spectroscope) 120, the fluorescence side spectroscope (detection side spectroscope) 116, 
and a detector 118. Here, said continuation light source 112 generates the continuation light in the 
wavelength field to measure. Moreover, said excitation side spectroscope 120 chooses the illumination 
light LI of request wavelength fix)m the light firom the light source 1 12, and irradiates the white plate 
(standard lives) or sample 114 put on the predetermined measuring point. 

[0026] Said fluorescence side spectroscope 1 16 obtains the light of request wavelength out of the light 
L2 by the scattered light and the fluorescence fix)m said white plate or a sample 1 14. Said detector 118 
detects the luminous intensity which carried out outgoing radiation of the fluorescence side spectroscope 
116. Said computer 124 contains the data storage means 126, the illumination-light information storage 
means 128, the covmt conditioning means 1 30, and CPU132. 

[0027] Said data storage means 126 memorizes the white plate obtained by carrying out the wavelength 
scan of the excitation side spectroscope 120 of a spectrophotofluorometer 122, and the fluorescence side 
spectroscope 116, and the three-dimensions fluorescence-spectrum data (optical on-the-strength 
spectrum data of three dimensions) of a sample. Said illumination-light information storage means 128 
memorizes beforehand the on-the-strength spectral-distribution information at the time of being based 
on the relative intensity spectral distribution of the various illumination Ught used for evaluation of a 
color, i.e., the spectral distribution of the illumination light of said continuation light source on the 
strength. 

[0028] Said coxmt conditioning means 130 sets up the color coordinate system which is needed in the 
case of count of a color, an angle of visibility, the illiraiination light, wavelength spacing, etc. In case 
said CPU132 calculates a color, it acquires the relative intensity distribution information on the 
illTimination light specified with the coimt conditioning means 130 fi^om the illumination-light 
information storage means 128. And this CPU132 carries out weighting of the three-dimensions 
fluorescence-spectrum data of the sample of the data storage means 126 using the relative intensity 
distribution information on this assignment illumination light. Thereby, the luminescence on-the- 
strength spectrum data of the sample under the assignment illumination light are obtained. 
[0029] Moreover, this CPU132 calculates the luminescence on-the-strength spectrum data of a white 
plate from the three-dimensions fluorescence-spectrum data of the wlute plate of the data storage means 
126. This CPU132 asks for the ratio of the luminescence on-the-strength spectrum data of the white 
plate obtained as mentioned above, and the luminescence on-the-strength spectrum data of a sample, i.e., 
equivalence reflectance spectrum data. 

[0030] And this CPU132 expresses the fluorescence object color by the scattered light and the 
fluorescence of a sample under said assignment illumination light with the tristimulus values of an XYZ 
color system based on this equivalence reflectance spectrum data. In addition, a computer 124 and the 
wavelength scan means 134,136 perform the wavelength scan of the excitation side spectroscope 120 
and the fluorescence side spectroscope 116, and they control the wavelength scan of tiie excitation side 
spectroscope 120 and the fluorescence side spectroscope 1 16 so that the three-dimensions fluorescence- 
spectrum data of the wavelength range of desired are obtained. 

[0031] the fluorescence object color measuring device 110 concerning this operation gestalt — an outiine 
— it is constituted as mentioned above and the operation is explained below. First, when asking for the 
fluorescence object color, the spectral distribution of the illumination light fi-om the light source on the 
strength were always in agreement with the spectral distribution of D65 on the strength, and the 
assumption that there was no fluctuation with time was usually used. 
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[0032] Moreover, when cutting the ultraviolet region of the illumination light, when it illunwnated by the 
sample illumination light, using the assumption of not emitting fluorescence, the standard leucoplast and 
the sample separated the scattered-light component and the fluorescence component, and were 
evaluating the color. However, when a scattered-light component and a fluorescence component are 
separated xising such an assumption, much more improvement of the accuracy of a presumed result, 
repeatability, etc. cannot be desired. 

[0033] So, with this operation gestalt, the three-dimensions fluorescence-spectrum data based on the 
scattered light and fluorescence are extracted, replacing with said conventional method, i.e., the 
technique of separating a scattered-light component and a fluorescence component using said 
conventional assumption, and evaluating a color, and actually performing the wavelength scan of the 
excitation side spectroscope 120 of a spectrophotofluorometer 122, and the fluorescence side 
spectroscope 1 1 6, in order to aim at the improvement of the accuracy of a presumed result, repeatabiUty, 
etc. And we decided to evaluate a color by coxmt later mentioned from such three-dimensions 
fluorescence-spectrum data collectively, without separating a scattered-light component and a 
fluorescence component. It explains referring to drawing 3 about the concrete operation below. 
[0034] The wavelength scan of the excitation side spectroscope 120 of the three-dimensions 
fluorescence-spectrum data extraction spectrophotofluorometer 122 and the fluorescence side 
spectroscope 1 16 is performed, and the three-dimensions fluorescence-spectrum data which include the 
effect of the scattered light of a white plate and fluorescence on suitable conditions are measured. Then, 
this white plate is transposed to a sample and three-dimensions fluorescence-spectrum data (refer to 
drawing 4 ) including the effect of the scattered light of a sample and fluorescence are measured (SIO). 
[0035] Thus, the scattered light and fluorescence are included in the extracted three-dimensions 
fluorescence-spectrum data. In addition, in order to extract such three-dimensions fluorescence-spectrum 
datai, the selective excitation wavelength in the excitation side spectroscope 120 is changed at intervals 
of 300nm, 310nm, 320, — 780nm, and a fixed step and lOnm, the wavelength scan of the fluorescence 
side spectroscope 1 16 is carried out, and the fluorescence spectrum in each selective excitation 
wavelength is measured. 

[0036] For example, with this operation gestalt, excitation wavelength spacing in the excitation side 
spectroscope 120 is set to 380 to VSOrmi. And excitation wavelength spacing in the excitation side 
spectroscope 120 is set to 5nm or lOimi, and fluorescence wavelength spacing in a fluorescence side 
spectroscope is set to Inm. Excitation and a fluorescence bandwidth presuppose that it is the same, and 
is made in agreement with excitation wavelength spacing. 

[0037] The fluorescence wavelength range by the fluorescence side spectroscope 1 16 is set to excitation 
wavelength-bandwidth x2- excitation wavelength x2-bandwidth x2. However, the maximum range 
extracts three-dimensions fluorescence-spectrum data as 380nm - 780rmi. 

[0038] A computer 124 specifies coimt conditions, such as a color coordinate system, an angle of 
visibility, the Ught source (illumination light), and wavelength spacing, after count conditioniBg and the 
three-dimensions spectrum data extraction by the spectrophotofluorometer 122 (SI 2). 
[0039] (1) The selection computer 124 of a color coordinate system chooses the icolor coordinate system 
expressing the fluorescence object color of a sample. For example, suppose that it is selectable from 
XYZ, Lab, L*a*b*, L*u*b*, L*H*C*, and Munsell. 

[0040] (2) The angle-of- visibility computer 124 chooses from the three-dimensions fluorescence- 
spectrum data of a sample the angle of visibility at the time of calculating the tristimulus values (XYZ) 
of the fluorescence object color, and the angle stretched to a watcher's eyes. For example, suppose twice 
that it is selectable from a visual field and a 10-degree visual field. 

[0041] (3) The selection computer 124 of the illumination light chooses the class of illununation light at 
the time of calculating the tristimulus values of the fluorescence object color from the three-dimensions 
fluorescence-spectrum data of a sample. For example, suppose that it is selectable from the standard 
illviminant A set to JIS Z 8720-1983, a standard illuminant D65, standard illuminant C, and an auxiliary 
standard illuminant B. 

[0042] (4) Choose from the three-dimensions fluorescence-spectrum data of a wavelength spacing 
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sample wavelength spacing at 9ie time of calculating the tristimuliis values of the fluorescence object 
color, i.e., wavelenglh spacing in the addition mentioned later. For example, suppose that it is selectable 
from 5nm and lOnm. 

[0043] The correction-by-sensitiveness computer 124 of an excitation side spectroscope normalizes the 
obtained three-dimensions fluorescence-spectrum data by excitation light reinforcement and the 
sensibility of the excitation side spectroscope 120 (iS14). That is, with this operation gestalt, it has the 
spectroscope 120,1 16 which became independent to the fluorescence and excitation side. For this 
reason, if tiie signal by the side of Ex (lambdaEX) and fluorescence is set to Em (lambdaEM) for the 
signal by the side of excitation, the fluorescence intensity F (lambdaEX, lambdaEM) recorded will serve 
as a value shown in degree five accounts. If there is no wavelength property in the excitation side 
spectroscope 120, the direct use of this value can be carried out, but since sensibility changes with 
wavelength in fact, such amendment is performed with this operation gestalt. 
[0044] 

[Equation 5] F(lambdaEX, lambdaEM) =Em(lambdaEM)/Ex (lambdaEX) . 
It amends by multiplying by the sensibility PD of the excitation side spectroscope in wiavelength 
lambdaEX (lambdaEX). " 
[0045] The weighting computer 124 by the illumination light used for evaluation of a color performs 
weighting in the relative intensity spectral distribution of the selected illumination light (S 1 6). In 
addition, relative intensity distribution of this illumination light, i.e., energy distribution, can use things, 
such as standard illuminant A set to JIS, a standard illuminant D65, standard illuminant C, and an 
auxiliary standard illuminant B, as they are. 

[0046] A computer 124 multiplies the three-dimensions fluorescence-spectrum data of the sample of the 
data storage means 126 by the relative intensity of each wavelength of the ill\miination light chosen as 
mentioned above, and performs weighting by tiie illumination Ught used for evaluation of a color. The 
fluorescence spectrum in each excitation wavelength when considering as the illumination Ught as 
which excitation energy was specified by this can be obtained. In addition, about a white plate, 
weighting by the illumination light chosen by coxmt conditioning does not carry out, 
[0047] The data in each fluorescence wavelength which carried out weighting are added at intervals of 
the wavelength specified by said count conditioning (SI 8), and the integral computer 124 uses them as 
380rmi - 780nm three-dimensions fluorescence-spectrum data. The luminescence pn-the-strength 
spectrum data when considering as the illumination light as which excitation energy was specified by 
this processing can be obtained. 

[0048] The luminescence on-the-strength spectrum data which carried out the normalization 
aforementioned guide peg show the luminescence reinforcement in each wavelength including the 
scattered light by the selected illumination light, i.e., lun^nescence on-the-strength spectrum data. The 
spectrum data which **(ed) the luminescence on-the-strength spectrum data of a sample by the 
luminescence on-the-strength spectrum data of a white plate turn into limiinescence on-the-strength 
spectrum data which normalized the sample including fluorescence (S20). 

[0049] Weighting of the illumination light which uses for evaluation of a color the luminescence on-the- 
strength spectrum data of the sample obtained according to the above integrals is carried out. If the 
luminescence on-the-strength spectrum data of a white plate are obtained, the ratio will serve as a 
reflection factor and equivalence. With this operation gestalt, this is called equivalence reflectance 
spectrum data. 

[0050] About this equivalence reflectance spectrum data, at intervals of the angle of visibility set up by 
count conditioning, and wavelength, the color coxmt computer 124 computes the tristimulus values X, Y, 
and Z of an XYZ color system, and displays them by the specified color coordinate system. The colour 
stimulus specification which expresses the object color by the scattered light and the fluorescence under 
the illumination light specified by said coimt conditioning fi-om this normalization equivalence 
reflectance spectrum data and color matching fimction is calcxilated (S22). 

[0051] In addition, the tristimulus values X, Y, and Z of the fluorescence object color in an XYZ color 
system are given in degree six accoxmts. 
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[Equation 6] 



[0052] It EX(s). here — w(lambdaEX, lambdaEM): — the excitation wavelength lambda memorized by 
said data storage means 126 — Three-dimensions fluorescence-spectrum data of the white plate of 
fluorescence wavelength lambdaEM, f (lambdaEX, lambdaEM) : Excitation wavelength lambdaEX 
memorized by said data storage means 126, Three-dimensions fluorescence-spectrum data of the sample 
of fluorescence wavelength lambdaEM, W (lambdaEM) : The luminescence on-the-strength spectrum 
data of the white plate of wavelength lambdaEM obtained by said integral, F (lambdaEM) : Said 
weighting, the liraiinescence on-the-strength spectrum data based on the illumination light of the sample 
of wavelength lambdaEM obtained by the integral, R (lambdaEM) : The normaUzation luminescence 
on-the-strength spectrum data based on flie illumination light of the sample of wavelength lambdaEM 
obtained by said normalization, S(lambdaEM): ~ the wavelength dispersion (relative intensity spectral 
distribution) of the illumination light used for said color count, x, y, and z(lambdaEM): ~ a color 
equation — it can set to the XYZ color system in said color count — and K: — the normalization 
multiplier of the XYZ count by said color count. 

[0053] In addition, in this operation gestalt, three-dimensions fluorescence-spectrum data need to be 
amended by excitation energy regularity. Thus, according to the fluorescence object color measiuing 
device 110 concerning this operation gestalt, the wavelength scan of the excitation side spectroscope 
120 of a spectrophotofluorometer 122 and the fluorescence side spectroscope 1 16 is actually performed, 
the three-dimensions fluorescence-spectrum data based on the scattered light and the fluorescence of a 
white plate and a sample 14 are extracted, and it memorizes for the data storage means 126. 
[0054] Thereby, according to the color coordinate system specified by count conditioning, a visual field, 
the li^t source (illumination light), and wavelength spacing, we decided to make computable colour 
stimulus specification which expresses the fluorescence object color fi-om a white plate and the three- 
dimensions fluorescence-spectrum data of a sample by computer 124. Consequently, according to the 
fluorescence object color measuring device 110 concerning this operation gestalt, the three-dimensions 
fluorescence-spectrum data based on the scattered light and the fluorescence which actually measured 
with the spectrophotofluorometer and were acqxiired are extractable. 

[0055] And since a color can be evaluated collectively, without separating a scattered-light component 
and a fluorescence component firom such three-dimensions fluorescence-spectrum data by count, as 
compared with the case where separated the scattered-light component and the fluorescence component 
using the conventional method, i.e., a conventionally general assvmaption, and a color is evaluated, 
improvement in the accuracy of the presumed result of a color is achieved. 

[0056] When the illumination light approximated to the spectral distribution of D65 was used when the 
conventional method was used here for example, only the color which is visible when the daylight is 
illuminated could be presumed, but the illumination light actually needed to be changed to know the 




http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/16/2004 



color when aiuminating other Rght, a series of processes of remeasurement and a re-calculation needed 
to be redone from 1, and it was troublesome. ^ 

[0057] On the other hand, it is possible to ask only by the re-calculation by the computer 124, without 
according to the fluorescence object color measuring device 1 1 0 concerning this operation gestalt, 
measuring again the color when changing the illumination light which evaluates a color by actually 
changing the illumination light, once it memorizes a white plate and the three-dimensions fluorescence- 
spectrum data of a sample for the data storage means 126. 

[0058] Therefore, presumption becomes possible easily only by covmt about the color when seeing by 
other illumination Ught. And since the color when changing the illumination light can be searched for 
only by the re-calculation by the computer 124, without measuring again by actually changing the 
illumination Ught, it is not influenced of degradation of the lamp of the Ught source etc. Thereby, 
according to the fluorescence object color measuring device 110 concerning this operation gestalt, as 
compared with the conventional method, presumption becomes possible more easily and proper about 
the color by the scattered Ught and the fluorescence under various illumination Ught. 
[0059] According to the fluorescence object color measuring device 1 10 appUed to this operation gestalt 
as mentioned above If the wavelength scan of the excitation side of a spectrpphotofluorometer 122 and 
the fluorescence side spectroscope 120,1 16 is performed and the three-dimensions fluorescence- 
spectrum data based on the scattered Ught and the fluorescence of a white plate and a sample are 
extracted for the data storage means 126 According to the color coordinate system specified at the count 
conditioning process, a visual field, the light source, wavelength spacing, etc., we decided to make 
computable the fluorescence object color by the scattered Ught and the fluorescence of a sample under 
the desired illumination Ught from the white plate in the data storage means 126, and the three- 
dimensions fluorescence-spectrum data of a sample. 

[0060] Consequently, according to the fluorescence object color measuring device 110 concerning this 
operation gestalt, the three-dimensions fluorescence-spectrum data based on the scattered light and the 
fluorescence which were actually acquired using the spectrophotofluorometer are extractable. And since 
a color can be evaluated coUectively, without separating a scattered-light component and a fluorescence 
component from such three-dimensions fluorescence-spectrum data by count, as compared with the case 
where separated the scattered-light component and the fluorescence component using the conventional 
method, i.e., a conventionally general assumption, and a color is evaluated, improvement in the accuracy 
of the presumed result of a color is achieved. 

[0061] And according to the fluorescence object color measuring device 1 10 concerning this operation 
gestalt, it can ask only by the re-calculation by the computer 124, without measuring the color when 
changing the illumination light again by actually changing the illumination light, since a white plate and 
the three-dimensions fluorescence-spectrum data of a sample arei extracted for the data storage means 
1 26. Therefore, the color when seeing by various illumination light can be presumed only by count. 
[0062] In addition, although said configuration explained the example which used the XYZ color system 
for expressing the fluorescence object color, it is not limited to this and the fluorescence object color 
measuring method and equipment of this invention can also use other color coordinate systems. 
Moreover, said configuration explained the example which used the spectrophotofluorometer as a 
q)ectrophotometer of this invention. Here, originally a spectrophotofluorometer observes only 
fluorescence. 

[0063] However, with this operation gestalt, both scattered Ught of the sample by tiie illxmiination light 
or standard Uves and fluorescence are observed using a spectrophotofluorometer. Therefore, the 
excitation wavelength chosen with the excitation side spectroscope as used in the field of this operation 
gestalt says the wavelength of the illumination light. Moreover, the fluorescence wavelength chosen 
with the fluorescence side spectroscope as used in the field of this operation gestalt says, the wavelength 
of light including the fluorescence and the scattered Ught from a sample or a white plate rather than says 
the fluorescence wavelength itself. 

[0064] Moreover, said configuration explained the example which expressed the Motomitsu Mitsugi on- 
the-strength spectrum data of this invention as three-dimensions fluorescence-spectrum data. Here, 
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originally, fluorescence-spectrum data observe only fluorescence and are obtained. However, the three- 
dimensions fluorescence-spectrum data as used in the field of this operation gestalt mean a thing 
including what is depended on the scattered light of the sample by the illxraiination light, or standard 
lives rather than mean what is depended only on the fluorescence of the sample by the illumination light, 
or standard lives. 
[0065] 

[Effect of the Invention] According to the fluorescence object color measuring method and equipment 
which are applied to this invention as mentioned above The wavelength scan of a Ughting side 
spectroscope and a detection side spectroscope is actually p^formed using a spectrophotometer. 
Replace standard lives and a sample and the optical on-the-strength spectrum data of the three 
dimensions by the scattered light and fluorescence are extracted (measurement process). The relative 
intensity spectral distribution of the illiunination light used for evaluation of a color are specified (a 
coimt conditioning process and means). By count fi*om the optical on-the-strength spectrum data of the 
three dimensions of standard lives, and the optical on-the-strength spectrum data of the three dimensions 
of a sample We decided to calculate the colour stimulus specification expressing the object color by the 
scattered light and the fluorescence under the desired illunaination light (a count process and means). 
Consequently, according to the fluorescence object color measuring mefliod and eqxiipment concerning 
this invention, the optical on-the-strength spectrum data of the three dimensions by the scattered light 
and the fluorescence which were acquired using the spectrophotometer actually equipped with the 
Ughting side spectroscope and the detection side spectroscope are extractable. And since a color can be 
evaluated collectively, without separating a scattered-Ught component and a fluorescence component 
fi-om the optical on-the-strength spectrum data of such three dimensions by count, as compared with the 
case where separated the scattered-Ught component and the fluorescence component using the 
conventional method, i.e., a conventionally general assumption, and a color is evaluated, improvement 
in the accuracy of the presxraied result of a color is achieved. Fxirthermore, according to the fluorescence 
object color measuring method and equipment concerning this invention, since the optical on-the- 
strength spectrum data of the three dimensions of standard lives and a sample are memorized for the 
data storage means, it can ask for change of the color when changing the illiraiination light used for 
evaluation of a color easily only by re-calculation, without actually measuring again. Therefore, 
according to the fluorescence object color measuring method and equipment concerning this invention, 
since the color under various illumination light can be presumed only by count, it is not influenced of 
degradation of the lamp of the Ught source which generates the desired illumination light etc. Thereby, 
while being able to evaluate the color imder various illumination ligjit easily, improvement in 
repeatability is achieved. 
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[Drawing 3] 
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^ h-'l^-iS'*»fefe*!l»:ffl**ie>5l5KfflVNt>n5XY 

K : a(fi2W-^XS-T?«3tS#t^:^-J^' VJ\^—^1i^h^ 

») 

[0 0 16] «li[IBi6ti«:3f£i-Sfeit>lci«:%K{r 

h^-4'*s#P,ti,5 J:5l!:, «riBIHW«!l^3t«Jtt«ji 
[0 0 181 i&E9'-^'IB«#®W:, tJIBtfeW^i'feO 

[0 0 191 mmt^n^mvi.. ttriEtf^^frs^^s-e 



-6- 



[0 0 2 01 **5. *5IWl^:*sv^T, l9IB«3t«S»fe* 
t LTOHfij«ffix, Y. zii. j!>:l5»:4K:J; 9«a$ 

J?: =100/ 

too'2ri (rrjvi, w (a. EX. ^em) :ttrfiaM 

f (A EX. ^Ex*) : tl}IEBaWW5^3fcS-eoa«^»r« 

W (X em) : «trlEtf^^S-e#Cttfc«lttl&«X Ei«i 

«S«^ EM<-*5»tS«|Sp«!:o^?fe^*:^-<j5' h/i^-^f 

SBJcfflv > fens X YZ tUf 

[00 2 2] i C lev > 5 tf©^#^^XS*J J; t^^S-t? 



X«:Sip«:-6»e>«m3fcro;^lc J; S t ® «rVN 5 <0-CttJfc 
[0 0 2 4] 

V^5. **5. tiTlEHl t*riC-r«IS55i'{ilH:*f#10 0Sr 

[0 0 2 51 mmic^-tmtit^i^^m^mi ion. 

a5t^^*3tSff- (5)-3t3tSSf) 1 2 2 f:, a^^tTz..-^ 
(tfS*^) 1 2 4 Sr-^tf, S(rffi»3t5J-*3t*tH 2 2 

1 2 0 1\ (mmm^tftm net. «^ 

Wm 1 8Sr-&tP. ME«K3fcasi 1 2«, m 

fflJ5^3felSl 2 Oftt, 3taSl 1 2*ve><03fe®tt>*>P>FfMSt 

fits («|!p#) Xtt8*«-1 14lcflftH-t-«. 
[0026] SfrlS®3fcffl!l4J'3tS 1 1 6 tt. SftlBSfeiKX 
ttWimi 1 4*»e<0»SL3t&Of^3tJCJ;S3tL20tfd» 

^—^ 1 2 4 14, T^-^'lHlt^g; 1 2 6 fiaW5tfll» 
SIS^@:l 2 8 fc, tfflL*#K3t#ai 3 0 i:, CPU 
13 2 Sr-g^tP. 

[00271 SfFlST'-^'IBIt^©: 1 2 6 tt, m^ft^^^t 

stu 2 2 (om&m^tm 1 2 osoj^^^mi^ym 1 1 
sriEie-rs. i^l2figW3t^^^«l5^s*sl 2 8tt, -fe 

[00281 MI3ffl!t^#e^#gl! 1 3 0 &Otf-ff 
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si^^mwii^x r> x-^'se^a 126 <ofm©H»:5c 

[0 0 2 9] r.®CPUl 3 2ttx f— ^Eie^ 

PUl 3 214, t«rj£©J:5K:ur#e>nfc64i«ro3B3te 

10 0 3 Ol ^rL.-C, C«)CPU13 2tt, C(0«NBR 
hA/T*— a' legist, irtBia3£B8M3t<OT-C 

6^©HfijafflJ-J;9Smi-5. 'teas, avtra.-^'i 

2 4&tm:&j^^lB:l 3 4. 1 3 6tt. Bt&m»X^ 

s J; 5 ic, m&mi^!m 1 2 o *s j:ti5«atfi!i^3te« 1 1 

[00 3 1] :4c|llt^^(:id^ie»'&%3!£«ill4:&S0;t%ei 
1 Ott«EB&«±<oi 5(cflfj5g$*v. £lT»^-trof^fflJ!:o 

[0 0 3 2] *fc, fiaW3fe«)SI?^««c«r* y h-t-tt-fix 

[0 0 3 3i>cT?. ^^mMmm-r^ti. m^sk<^jEm. 

12 2 (Om&m^tXM 12 0 Xtf^3t«4>3te« 1 1 6 O 

.oV>Tia 3 L-ooIft?g-r 5. 

[0 0 3 41 HgCTC^jfe:^-^^ K/Vt'— 
.«3t55'3t3t*tH 2 2<o®^{III55-3tS§l 2 0&Ot«3tfl!l 

5*— ^'«ra!l3ti-5. J&oft, iO&felESrIWJcStlft 



-i^ (H4^M) S:S)3ei-S (S 1 0) . 

[00351 r O i 5 JCLT^ll$Jxfc=i>C7C^3t;^'>« 

OOnm. SlOnm, 3 2 0, —7 8 0 nmfc— 36«) 
y^T-y-f. 1 OnmWIB-C^fliS*, *3®«iafija[ST? 
©«3t^'4i' h/f*S3fe«l5^3t«l 1 eSrSEgjfeSU-C 

[0 0 3 61 «!i;tt£. i^^mm^n.. @i@m3^i 

2 0 -T?(^@|jSSc&^|I||& 3 8 6nm;6^&7 8 Onm&-^ 
5. :tU-C. ae«3dS'3tSl 2 0-COjaiESlEfiraBiW:« 
5 nmXtti 0 nmt U «3fefl!l^3tS-Cro«3tSE 
SlfflRiW:M;t«l nmi-rSo ©fi • 3t3t>"«V KttttP 

[0 0 3 71 %3^^3b8»l 1 6(cJ:5%jfcSifiC[ffi 

tt, t«;trjCia®SEg— KffiX 2 ~®ei8ESx 2 -^^ 
>'K*ix 2 fc-rs. ^:©a*«5ffltt:«l;ttf 3 8 

0 n m~ 7 8 0 n m i LT, =aC7C«3fe:^^^' Y/^— 

10 0 3 81 tfgjfeffStg 

9^— ^'Slt^, ai^fa— ^fl 2 4H:. ^3^, m» 

-rs (S I 2) o 

[00391 (1) 

a:/!^^-;? 1 2 4«. l«ipt-«iom3t«jfl£feSr*S-rs« 
€,^2:S«^-r5. f«:trfXYZ, Lab, L*a*b 
L* u * b L «Hi|eC*, Mu n s e 1 1 

[00401 (2) miHI 

=t>'lf»— ^ 1 2 4tt, W^=.tK3zX3t:^^ir h/l^ 
-^d»e>«3t«^«£feO=*iJ«il (XYZ) SrH-gi-t-SIS 

[0 0 4 11 (3) mmtft<om9i 
mm<omsii:n^o m^t£j is z 8720-198 

[0 0 4 2] (4) SS[:gKIB 

ftSnaPIKoS^&ff ^. IRI^»:5timj3J:t^l 0nm:6^ 

10 0 4 31 fflieffi!l5»3fegg>aig1iE 
y'—^i:. aie3t3SffiXDfafiW5>3t«l 2 0<oaRS-C 



jEmt-r^ (SI 4) . i-*iD*>. ^mtmm-r^n. ^ 

^tBimm^A\.1i»tftlliil 2 0, 116 i:m^ 

t>U, ajgfflH^JtSIl 2 OCffifi#te*s«lltixllrcoffl 
[0044] 

[SfcSl F (Xex» ^bm) =Em (Aem) /E» 
(A ex) 

[0 0 4 5] fe«OfMlBtciav>Sfi|[W3tet^J:Sa»#tt 

=^i^a-:#'i 2 4W:. mi^ihitmmtft<oni*m8ti^ 
^i^^-v<om?^Htf^n^ (SI 6) . *j3. zff>mm 

[0 0 4 6] aVlfoL— 2 411. i 5 

[0 0 4 7] gt^ 

aU-g-fc* (S 1 8) , 3 8 0 nm~7 8 0 nmOHjJc 
[0 0 4 8] jEjgfb 

<OjE«fl:S*ifcai3iaiS:^'<^ (S2 
0) , 

[0 0 4 9] lKrJfi<oJ: 5*a»teior»?)^^*:KJ(s|•«^o 
5. 

[0 0 5 0] fe^gfg 



•CXYZ*-fe^«H*iJ«ffiX, Y, ZSrg:tbU 

S-feWattSrtl-^-r'S (S 2 2) o 

[0 0 5 1] TifcN XYZ^fe^tCi3{tSS3t'fe«:fe© 
HfijaiSX. Y, Ztt. ?feE«6-C#;t6>Jt«. 

[«6l 

[0 0 5 2] w (X^x. /^em) :«nB7*- 

^'IBte^S 12 6 JciatS^tt-fclbfiiKS^L *3fc& 

f (A-Ex. ^em) : Mia-T*— ^lEIi^S 1 2 6 tClE 
F (A. em) : SffiaSi5^#lt. 

R (A, em) : «rSE«'fl:-t?#ejJtfcScSiEM<^*W 

s (a. em) : «^n2fe^f^il^^cffl^^sflgM*<o^^tS^ 

X. y. z (A. em) : StnBfe^tHf-^OXYZ^fe;^ 

K : m^^vrn-^<r>xY znn<r>TEm.^m^ 

[0053] :*:||^fe}^<i^^:*^^^•c. H2fc7c*3t:x 

feiBISSIBl 1 OiziiinlS.. ll8SJ-S3t^5-5fe3feStH 2 
2 CJ®ieffll^5-3tSI 12 0 RtJ5*3tffiO^>3fc« 116 
jfeS^fe-ffjfevv efe«tl*3|sH 4rot6:a3feS.TJ««3ttcJ; 

Si 2 6tc;iaitbr*j<. 
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1 0 0 5 4 1 i 9 . «r»Sstmi&-VlS&^tlftSi 

fes. miff. 3fcas (fiasgjfc) , KgraBiicfieoT. =>- 
wii t -rs r 1 1 Lfc. :^mmmm^zi)^i>^i, 

[0 0 551 -tUT, ;::oj;5'fe=^?c5c*3t:^'<^' b/u 

[0 0 5 7] ^h/ic^U. ;^^?^ffiic«^d'«m3&tfiif4: 

feaiJ^^Bl 1 ojj:J:*v«, efe«i:t*i|s(-<0H»:5c«3t 

f a— 1 2 4lcJ;S?ftHiL?S»t-e**4r.i:*SBriB-C 

10 0 5 81 U:fcdSor. -te<^M9^*•^^:^^(^fe^t^ 

[0 0 591 K-bC* J: 5 \^^^mimz,t^i>^^1k%^^ 

^m^mmi i o{cj:h«> «5fe5>3t3ta^fn 2 2 corn 
nm'BLx:^Wi^m^%^ 120. 1 1 e <^&1^*st:^T3^^ 

[0 0 6 01 ^(omsk. ^^mMm\cf)>t^:b^mow^ 
si;tssi 1 o^c^tL^^. mm^^^^^%m^i:m\^^ 



(0 0 6 1 1 Lj6**>. *^16JglBlc*^d^5«3tfeift:fe»l 
x.Tlf»l5£SrtT5 wi:*<. =>'lf;=u— ^ i 2 4jcJ:S 
[0 0 6 21 MIBW^-CWt^at'fefrfeSr^m^S 

[0 0 6 31 *3llfiJgltT«:. ik%ii^% 

[0 0 6 41 8tria«^£-cr*. *^5g<?DH?)c7c^9t 

fl5:<7)»gL*{c J: S t> CO S:^ie)fc t <7>^ V ^ 5 o 
[0 0 6 5] 



■7*— ^Kie#SJC|E1tUT*)5©-e, feOfPffitCfflVS 
m 1 1 fie3l5©*3t«i«^feSi;£i^S<!0-«^|-c?*)5. 



[0 21 *36W©-SlliS}gl8te*»*»S*3t«Jfr6a3S^ 
[@ 3 ] @ 2 i;:^ U:/i:^3^'^{|:&a!;gilil(0«ys«:>iMt, 

I 1 0-%5^{4c&fi|]£iie 

1 1 

I I 8-«^ais 

1 2 0-^3teffiI4>3tSi (tfefflffil^>3t«) 
1 2 2-3t5t5>3tote«H- (^5e3t«&f) 

1 2 6"-7'— iJ'IBlt^S 
1 2 8-fi5W3t1f^l2«¥S 
1 3 0-»Hr^fe#R^#a 
1 3 4, 1 3 6-i6iRifejE#a 



mil [g|2] 




-10- 



-SI 2 



14 



[B4] 




600 

iaveleofftfeCna ^ 



-11- 



THIS PAGE BLANK (USPTO) 



